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Objective
This study’s objective was to compare the demographic patterns in the diagnosed prevalence 
of attention-deficit/ hyperactivity disorder (ADHD) to oppositional defiant disorder and 
conduct disorder (ODD/CD) in a national sample, with consideration for children with both 
disorders. Prior to 2013, these frequently co-occurring disorders have been nosologically 
grouped together in the Diagnostic and Statistical Manual of Mental Disorders (DSM) as 
behavioral disorders with childhood onset.1,2 However in the 2013 DSM-5, ADHD was 
grouped with neurodevelopmental disorders, and ODD and CD were grouped with 
disruptive disorders.3 Investigating the epidemiology of ADHD and ODD/CD has the 
potential to inform efforts to diagnose, treat, and manage these disorders. This information is 
particularly relevant for pediatricians, who are the single largest group of diagnosing 
physicians, diagnosing approximately 39% of children with ADHD.4
Methods
Data from the 2011–2012 National Survey of Children’s Health (NSCH) were analyzed; this 
telephone survey of parents and guardians (herein referred to as parents) included a variety 
of indicators of children’s health and well-being.5 The sampling frame comprised 
households screened for the National Immunization Survey, a continuous list-assisted 
random-digit-dialed survey. One child was randomly selected from households with any 
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children under the age of 18 as the interview subject. The survey completion rate was 54.1% 
for the landline sample and 41.2% for the cell phone sample; the overall survey response 
rate was 23.0%.5 The analyses were restricted to children aged 4 to 17 years with valid 
responses on sex and both of the diagnosis variables of interest (n = 75 778).
The diagnosis variables were 2 questions asking the parent whether a doctor or other health 
care provider ever told them that the child had “attention deficit disorder or attention-deficit/
hyperactivity disorder” or, separately, “behavioral or conduct problems such as oppositional 
defiant disorder or conduct disorder.” If the parents responded affirmatively, they were asked 
whether the child currently had the condition. Prevalence estimates, prevalence ratios, and 
corresponding 95% confidence intervals were computed for 3 mutually exclusive groups of 
current disorder: ADHD-alone, ODD/CD-alone, and co-occurring ADHD + ODD/CD, both 
nationally and by age, sex, highest household education level, race, ethnicity, primary 
language in the household, household income categorized relative to the federal poverty 
level (FPL), and health insurance. Poverty level was multiply imputed by the National 
Center for Health Statistics (5 imputations) for 9.4% of respondents with missing household 
income data. SAS-callable SUDAAN accounted for NSCH’s complex survey design. 
Weights were adjusted for nonresponse and demographic factors; weighted estimates are 
nationally representative of the population of children aged 4 to 17 years in the United 
States. Weighted logistic regression models were run, modeling each diagnostic indicator 
from each of the demographic factors. State-based estimates of each disorder combination 
were grouped and mapped by prevalence quintile.
Results
Among children aged 4 to 17 years in 2011–2012, 8.8% had current ADHD (5.1 million) 
and 3.4% had current ODD/CD (1.9 million). State-based rates of each disorder varied, with 
rates generally lower in the West (Figure 1). However, the regional rates of ODD/CD alone 
were not significantly different (Table 1), suggesting that the regional variation seen in 
ODD/CD may be due to co-occurring ADHD. ADHD and ODD/CD frequently co-occurred 
(1.3 million); 25.7% of children with ADHD had ODD/CD and 67.0% of children with 
ODD/CD had ADHD. Males were at least 50% more likely than females to be in any of the 
3 condition categories (Table 1). Children aged 15 to 17 years were more likely than those 
aged 4 to 10 years to have ODD/CD-alone, while children aged 11 to 17 years were more 
likely than those aged 4 to 10 years to have ADHD-alone. Black children were more likely 
than white children to have ADHD + ODD/CD, while white children were more likely than 
other children to have ADHD-alone.
Non-Hispanics were more than twice as likely as Hispanics to have ADHD-alone, but were 
not more likely to have either ODD/CD-alone or ADHD + ODD/ CD. Children living in 
households with a primary language other than English were less likely to have ADHD, with 
or without ODD/CD, but were similarly likely to have ODD/CD-alone. ODD/CD with or 
without ADHD was more common in children from households below 200% of the FPL and 
those in Medicaid compared to those with non-Medicaid insurance; neither was the case for 
children with ADHD-alone. Among children without health insurance, the rate of ADHD-
alone was less than half that of children with either type of health insurance.
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These descriptive analyses revealed a few similarities and a number of important differences 
in the distribution of children with ADHD and ODD/CD, by demographic group. The 
prevalence ratios by sex were significantly different across all 3 condition groups, and there 
was no difference in ODD/CD-alone by race, ethnicity, primary language in the home, and 
region. However, rates of ODD/CD with or without ADHD were significantly higher among 
children in poverty and in Medicaid. Whites were more likely to have a diagnosis of ADHD 
without ODD/CD, and region of residence was significantly associated with ADHD with or 
without ODD/CD. Collectively, these findings suggest distinct patterns in the relationship 
between socioeconomic factors and prevalence of current ODD/CD and ADHD and their co-
occurrence.
A limitation of this study was that the data did not allow for separate analyses of ODD and 
CD. Previous studies have indicated that ODD is more prevalent than CD among 
preadolescents, whereas CD is more common among adolescents6; therefore, the 
demographic patterns in this study may be more representative of children with ODD than 
CD. This study is also subject to the limitations of parent-report surveys, including report of 
behavioral diagnoses that have not been clinically validated and the potential bias introduced 
by lower response rates.7
Previous research has documented the high rate of co-occurrence of ADHD, ODD, and CD, 
with at least one third of children with ADHD also meeting criteria for ODD or CD6,8; 
however, the demographic patterns in the prevalence of these disorders have not been well 
characterized. This descriptive study used parent survey data from a large national sample 
and identified distinct epidemiologic patterns for ADHD and ODD/CD and their co-
occurrence. These data further support the noso-logical distinction of ADHD and ODD/CD 
in DSM-5, their unique treatment parameters,3,9–12 and suggest that there may be different 
factors related to patterns of diagnosis and/or underlying disorder etiology.
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State-based prevalence of attention-deficit/hyperactivity disorder (ADHD) and oppositional 
defiant disorder or conduct disorder (ODD/CD) among children 4 to 17 years of age, 2011–
2012.
Note. State-based estimates of each disorder were grouped by prevalence quintile.
Visser et al. Page 5



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Clin Pediatr (Phila). Author manuscript; available in PMC 2017 December 01.
